The membrane topology of RTN3 and its effect on binding of RTN3 to BACE1.
Reticulon 3 (RTN3) has recently been shown to modulate Alzheimer BACE1 activity and to play a role in the formation of dystrophic neurites present in Alzheimer brains. Despite the functional importance of this protein in Alzheimer disease pathogenesis, the functional correlation to the structural domain of RTN3 remained unclear. RTN3 has two long transmembrane domains, but its membrane topology was not known. We report here that the first transmembrane domain dictates membrane integration and its membrane topology. RTN3 adopts a omega-shape structure with two ends facing the cytosolic side. Subtle changes in RTN3 membrane topology can disrupt its binding to BACE1 and its inhibitory effects on BACE1 activity. Thus, the determination of RTN3 membrane topology may provide an important structural basis for our understanding of its cellular functions.